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[ff*xfi] ADSLSfll (2 0 0, 2 2 0, 2 4 
0, 2 5 0) -CfcoT : 7tc^ADS L«#£*tt5 
A^Ji, ia*tS:tt5ff«ia7^/^ (201, 2 
2 1, 2 4 1, 2 5 1) ; WE#««»:7>f/u* (2 0 
1 , 2 2 1, 2 4 1, 2 5 1 ) 0>ttKtti#tett^£;ftfc 
A#i:. fuIBT^-n ^AD S Lff ^^tf^^M^ 

? (2 0 3, 2 2 3, 2 4 1, 2 5 1) ; mJfST^ n ^ 

tB^i^t«fv'^^ (2 0 5, 2 2 7) ;M 
iH^v-/— ^ (2 0 5, 2 2 7) 0OffliSffi^{^^* tl 

tzxfit. ffl^t^wi-s^BB/jattfta^--^ (2 

10, 233, 247, 257) ; & X tmt£3#fffl/JS 
ttny/^^ (2 1 0, 2 3 3, 2 4 7, 2 5 7) GO 

t (2 1 2, 233, 248, 258) ;CJ:ot*^ 
*ix5rt*««tt5ADSLSffl» (2 0 0, 2 2 
0 , 2 4 0 , 2 5 0 ) 0 20 
[fi*3S2] ADSLSffi (2 2 0) t'fcot : T 
tD^A.DSLfs^f(j-§A^t, m^££frf5^ 
«»iB 7 Y/^ (2 2 1) ; ftftGffittiiiB 7 ^ fl,9 (2 
2 1) OttEffl^JKW'fraenfcA^i:. »E7tn^A 

T-t-n As • = >v<--^ (2 2 3) ; IWBT"?" 

*if/*f*?9A' - =r^/<— £r (2 2 3) (^ffliSffl^Ctt 
*S*LfcJ*l A^Ji, I^If^^^l2A*^ # 
5 ffl^i *r*t-*» J» (2 2 

5) ; WET-^cr^/-7*^/W • =r>-^— ^ (2 2 3) J0 
<afcfrEffi# ME#SJS«ifrf A. 

tits ris*— hSJxfcflj*S:**.5ttl^tSr*-t-5'7 tf 
i^— * (2 2 7) ;ME^>^™^ (2 2 7) .coflftE 
ffl^J {c^^ $ frtW&T 5 * - h <5 ttfcfflT * Sr* ft -5 A# 

ft=>v<— * (2 3 2) ^iTWWEI^HW/JWftfca^ 
(2 3 2) (0«rEa*fC*^Six, S«E«iK«« 

*&±*&mXk&tt&*&*A4S#zf*lsvy- (2 
3 3) ; tcJ:o-C«J«*ix5r i:S:W«i"r5ADS L 40 
ftfWt (2 2 0) a 
[lf*q(3] mem* (1 8) l^«Kr*-*fcai>0** 
»«*1?iot : ^1 JftW^tttSADS L{fi#* 
Wd»**Jxfcl(SHi* (40) ; l2ilSMMt 
i-5*2flr*«^tt^Sixfc3l52«* (4 6) Tfco 
■C, MfBmi^J:^2jl^^^iiKm^m«U^ 
v\ I2ffi* (4 6) ;»J:umWB»l«* (4 0) ^ 
tf^SfrfcXfMMEIBI (2 0 0, 220, 240, 25 

o) -efcot, nesftfliiaK (200, 220, 24 

0, 2 5 0) Ht, »«E*l»J:t^2«tt»«»«r*« 50 



) #&1¥9- 3 2 1 8 0 9 

2 

I:-It5l:{f» (2 0 0, 2 2 0, 2 4 0, 2 5 
0) ; ^ioTfltrit^J-u MEAD S Uf #«*5 

ism 2 m ^mfemmmmmm (is) sriawK^-c* 

[11**14] 7tD^ADSHff^7^ Ki-£# 
SrC&oT : WETtD^ADS L«*£»«aiiB«ift 
Its "M^ rifcrt n ^AD s Uf t^M^gpi ; 
tWEttftgjKfcADS L«#4r, mrlBT^n^ADSL 

m^mrr : T^^^ • r-^fff^^t^ge ; ^e 
^-fm^zmm-tzmm ; ^it^ttrE^K^^^ 

• 7 s — ^ft-f-Sr^a— Kits = — KSixfc-r^ 

Stfcot : WE7fn j/ADS Lf§*£W«iIiS«i£ 
t5M; IffirtB^ADS L«#*f y?/l/ADS 
L{l#^^»i~5SPW ; WEf^^/VAD S LAWKS 
^^y^ff^I^Lt, ^IJIStf^^/VADS L 
«*S:fi«t5aK ; ME^mJi&i^^/WVD S L 

ntttTis*— h it, V s is*— h ^^tc^mmmky* 

ftfc#a/§jKf&^* /V A D S L« **JWtt»8Weo!>7 s 
v-^— h SttfcJBjBiSkffiFii^^^^AD S Lft#t^lfe 

SSSStv'^/UADS Lfj-^Sr^si— Kit, 7*=- 
[0 0 0 1 ] 

bfdf^U<^ ADSL (asymme t r i ca I digital sub sc r 
iber I i ne) SMttltegW*. 
[0 0 0 2] 

[^^Sf] *H^a# (ANS I) CioTH 
Stt51t* I SDN (Integrated Service Digital Netw 

t^o isDNSHttt, ««^eai-e#5u— h 

hSr«3ei"5. ISDNTii 2 
*0 6 4^n tfy h/& (k b p s) <D^^ */V<o<£- 

[0 0 0 3] ^ft#I*i:'oiSf"^ • i/- h(D-fy 
?OT#;rfiJffl-e#5i 5Kt5fca6Kf4, 



~2- 



3 

Hfi*#BSr-9-stf— M - ^ i 5 fc:Rff£;h/Cv^\, ADS 
L(Asymmetric Digital Subscriber Lines) &#fft IS 

[0 0 0 4] DMT (Discrete Multi-Tone) ft y*f* 

ADSL^fAffliltANS I T1E1. 4 (A 
DSL) SI^lCioTSKJHt ADSLT11 a 
> K • :x— If ^<D?$ h V — Ae^GDfctf) 2 6 k H 
z — 1 . 1 MH zO2 5 0 #.<EHHSIJCD 4 . 3 1 2 5 k H 

zi^^^^yui:> 3iv K • -tFHiSTy:/;* h y 
— A^S<7>fc£>GD2 6kHz-138kHzC02 6#cD 

try hfiiStSS (bit-carrying capacity) teH^i & 
£ 0 ^oT, ADS L^^Afc*5V^-CDMT*:*Iffli- 

[0 0 0 5] gBKoeaSIB^dSfliscSJxSi:, ^-^G 
£o ADS L^fA^tt5f-?tt7 ^ACSt 
A - ;*y^j* (time-sl ice) £r^-^ 0 7 u— A^?>co 

try H3u h-e#s try vm^ 

♦flsSttS. h/w- -fey hKlJBttSJWttWWt^ 
h/V(f requency-domai n vectors) 
**ja»*r*Wb-C, try KO«*r«F-Wtf5. iS*3S 
y— y mgg^ (IFFT : Inverse Fast Fourier Trans 
form) ft ARKMC^ hywo«fflfc/l»IBSElft«:ff 

(r N *r*J&j\'/T-r*? • (DAC) ft y* 

* yHt« «: T ir a ?m^W& L , 3Sf8 CI 

[0 0 0 6] 

[*W* S #P*UJ: ? 4:i"*IWH] I SDNfl 0 kHz 
**b8 0 kHz Oj*jK«BH-C»f*i-». ISDNfci 



(3) ¥fm^9 - 3 2 1 8 0 9 

WADS Lf±»«i-»«jftWIF*«r*i-S(0-C, ISD 

tral off ice) OA DS LftfB *B*s 0 H z *>5> 8 0 kHz 
<Dm&&8&Bl£&V& DMTff *£SflM-S ct^7^ 
/^l:j:9 5S<'*feiSS ) 5 e ~ K{z J;9ADSL:ioc£T> 

36S*lJffl-C#3tpVN(0"C, ADS L^-Y^/W^yU— yV h 
10 tti£T"t-5. 
[0 0 0 7] 

[Ute^J] -Ht^ *»Wtt, i SDNa*K*>fflVN6 
TyyVx S D-AADS L«#Sr*« f 5 A D S LSff 

««:a^t-rso adsuiwi 

^"T5^IE^ixfcTyy P ^ h D-AADS Lff-^^^ff 
— HJt«T?tt. ADSL»l«lt »«aiB7^ 

B#Fp1/il ffi^ ^ ^ *3 i (5f^ ^ /Wa #y" a -fe y 
Sr^tfo t 5 ^ — »IE7^hJ-MDSL 
if#^-<-^^V KlClls ZtifcX V) ADS L{S#W 
#ADS L^/w-^y h Sr*«fciS«*-r K I SDNff 

[0 0 0 8] Bill «ft«cj;5ADS LaHNRl 

^/Wff7 B ot7t (DSP) li, iaaSifiy-yai 
$1 (IFFT) 12, S«Siiy 1 3 , 

30 /V/7tn/'3^»? (DAC) 1 4 *5±tfflf*£i§ 

fc*5, H 1 oaSfEfll 1 0te*5V^, . ^-^>-tr 

y, fiiS6EI«/^^y y K^ifcoi^p{l^S«lifi# 

POTS h7^>-/<l 6M\ t^olg, i"ftte*> 
rplain oldtelephone set J f^tDX^co X 5 f-l5Stt 

[0 0 0 9] DSP! 1 tt, Ty~7* V V — A AD S L 

ANS Tl. 4 3mt§-{-J:oTm^$tu6^ 
TO^I6?r'airo DSP1 lit 3 2 jSco^^v-^^ 

J: ? l:Bft©JS«ftff«C*5it5(Sft*t. D S P 1 
1 CO^-T"-^ • h?^2 7 6 ^rn 17— K/# (kW 
/s) "e^ } 9^ &U—F\tMMi'l/^J\'<D%WLW7$tLtL 
50 «r*-*- 0 D S P 1 1 it V7h!?x7 
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5 

^r^l^Motorola, Inc. j&>e>A^pT!6#D S P 5 6 3 0 

[0010] IFFT12H SBfcS^tfA* XXff&Wc 

yt^o^l?*)!!, ffitOttJfeOIFFTil^n 
-fey*"Ct>J:ir>„ IF FT 1214s 2 7 6 kW/sCDf 

/V?13tt, I F FT 1 2 0ffi*fc»RSixfcA*t, 
£Hrt2:S:flrf5o flf®ai&:7.f /i^ 1 3J4, S26kH iO 

*X~&>Z> 0 T^mBM? 4 1 3f4, IB«K2 7 6 kW 
/stffl^*4t5 B DAC14I1 HfWiiiB^-f/W^ 
1 3 0ttI^«K4ixfcA^4:, tilt) b$:#ir% 0 DA 

T-*-n-/*«teaHfc-*-«. DAC14ft v-^V • 

^, ffitt^— (resistor ladder) 4ifftS^ffi*OD 

Acr^f^fttu^c ^/^^ i 5 

J4, D AC l 4<otUMz8m£jn1t*jJk* &mm&^ 

1 8 KSSttSHfca^i: m^alii^^^l 
5 14, 26kHz-138kHz OiSiBW«S:#i-5 0 
*^«#Srfia6i-5fca6ictil:ffFSHfcPOTS h9>-> 
— s<l 6?4, 0-4kHzCOfa*I^tt^ o lot, 
!V -Y ^ h • 1 8 —(50 POTS h7 y^-/^ 1 6 CO® 

DS Lfi38iT»L4v\ 

[0011] 02*4, ftS®»C£5ADSLS««2 
OSr^ny^HJgSC-e*^. AD S Lg{f^2 0 14, ^ 

(CO: central office) Rl*5tt5T y:/* by — 30 

Mmi&-7^/^2 1, T-)rviir/*p*J9!V- =z 

(ADC) 2 2, flHBffil^-fA'* 2 3, Ki7-yx 
^fe (FFT) 2 4feiVDS P2 5 «rStf. W«5iiS 

^✓i^ 2 i ?4, H*uftweajaaj|»/^^!; * 

**aifi7-f/^2 Itt, 26kHz-138 
kHzOiliiS«S:*"-r5o ADC2f4, Silulii^ 
;^2 1(7)ffiAl;Si^U*i:, a^t^A-fSo 40 
ADC 2 2(4, S^t-^vW, iI$B£fia (successive 
a p p r o x i ma t i o n) 2f ffi*Ol6*OT-?- p 9 /HE 

**fe*:*Uffl-e#5, ADC 2 2 f4, 2 7 6 kW/s(D 
^r_^ . h-effi**^5. iS^iiig^-f ✓w*' 2 3 
tt, ADC 2 2^>ffi^^^$HfcA^i. ft#i:£rir 
"i"* 0 i^ttil® ^ «Y /l*^ 2 311 2 6 kHz Offijf 

h*:7 4r#U 2 7 6 kW/s©f-? •iz-ht 
aj^7fB#«r#SLSo FFT24fl 7 ^ /i^ 2 

3 oW^^SHtA^ i , ffi^ttttS. FFT 
2 4*4 3 2W»^-i, jjfta^ J: 50 



) #i¥9~3 2 18 0 9 

(5 

O^fM^^f l> ADSLS»{:±otffl£ShS7 

^>{f^-*r^i" 0 F F T 14, 2 7 6 kW/s(^)f- 

^ • U— h -C-fcHj*j£^;i5 0 D S P 2 5 tt, F F T 2 4 
(DttJ*5cS6KSiT,fcA*i:, r^-^j iiS£;h,fc{f-§- 

& J **-z>mjjt& : trtz> 0 #*5, Sflm2 ottj^fMi 

[ 0 0 1 2 ] HI l ft itflB 2 £-»tdte*H-5 i > 3HI 
Ml 0*5j;a<*flM82 0*4, ADSL7y7^Fy-A 

POTS h7>">-/<l 6t4, ^C^-fxh 
1 8J^IW*iUMtn»*6. ttoT. *J*«fiP?ttJtt:* 
ADSL£5Si:|538|(cff5ri^Ttl) 0 ^fe, ISD 
NfM-jKSry-f * h • -<T 1 8 iZLtgffirz z t L 
v\, L;d>L, SSfSttti Od^fe^-Y * h • 1 8$£#;i 
b*t5ffi#{f#-l42 6 kHz-138kHz <£>®(Sf7}Jl 
SW57 v ^tL, ;flttO-8 0kHzfl»ft^# 
tSlSDN^tfStSfc^ ADSL7y^h 
y A . ->^^A?45t^^gbflFL4i/\ «^Coin 
T, B3fc^LHl 9 4:#flaLr*feK»U<R8lt- 
£ 0 H3i4, ^JSBfci SDN*5 
±t5ADS LOWB»fiiS«r^riBtei-*a«^^A3 0 
^r^n H?BSrc*f □ Hr>^rA3 0^4, ADS 
ADSLisPSS*3 2, ISDNh^v 
/^3 8*5 J: VI SDN h7^>- 4 6 A 
D S LftPra^raT^ 3 2 f4, ADSLh7V^3 4*J± 
^3-/^3 6 «r£tfo ADS LiSPBfflS* 3 2 {c}4, 

Ti/tf^a >-sfsa4 8*ifoafiaf«*i(Mre#s. 

^xh .^7 1811 ADSLlIg*3 2^ADS 
LWM4 0l:e^ o AD S L ^PffczM 4 0 fd(4, fcf 

[0 0 13] ADSLW14 0f4, ADSL h7^> 
-/<4 2*5±^^P 4 4S:*tf, ^y^y^44 
t4, ADSLh5^>-/<4 2l:^^h - ^71 8C 
ft« bfc I SDN{f4§-*5«fcVADS L«*Sra 

4 4f4, I SDN36ft«*5J:VADS L3S««^e>oai 

4f4, ft«ADS L«#* I SDN«*d*b5^lir*"** 

i6ADS L«*fc I SDNflt*i«r*rt-^«iaiKi:«r* 
tf. ^^36^5 y*44*IHliJ:5te«» 

b, ADS LfS#*5±t/I SDNflt#*iKBfc*UT^ 

[0 0 14] miS 5 2^7 u c^4^>e°^-~^S*5 0 4 if 
oa« ^M{4, ISDNh7 V>-~^< 3 8 ^3S^T-# 
6 0 I SDN F7 >"is—s< 4 6 fCf4, ^>h°zL 

— ^fl»*5 6*5iW/4fctt«B5 4Sr»*'C#S a S 
aft*>^^A3 0tt. h -^71 8±T 
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I S D Nfff #*5 JzlfA D S L ft ra^SSfS *3 J: Srff 
SrWIit-i-^o ADSLh5^>w<34lt SI 4, HI 
6, i8^fcflil0l:^tJ:?(^ 5 AD 

S LSm^Sr-g-tPo ADSLF7^<3 4(1 y-T 
^ h • ^7" 1 8 Sr^ltADS L c f 3 *r^4 0C7y^ 
hy-AADSLff^^Sfft^ ADSL h7>y- 
^4 2*5J:T^4 I *^4 Oft, SI 12, 1114, H 1 6 4 
fcftlH 1 8 (C^Sftaco 9 *><0—o ADSL 

&Txmmizmji-fz>£o^ ads l h? 

>>is— s<3 4 ft, IS DN*y h!7 — ^dS*Uflii-5JBift 
»<t 5 t)itv^Sfe-e7 7^ h 9-AASDLfs-S- 

-AADSLfffll I SDNflltiiaWW^h • 
^7 18t^It#§ e tft«4 0OADSLh?^ 
— /<4 2COADS LSff^ft, I S DN« *S:*«aa 
ifi&U tiHETiy?* h y — A ADS Lff-^TcGO*^ 
^ h/^iSfCMLs r -"CDS Ptffl^St^^/P 
m*?*— *tea»Stt5 D ADSLt*»4 0M^ 
h y-AADS Lfl I S DNft^fcioTA* 

fcEft, ADS L h?^- -^4 2<D?V>* h V — A 
iSlfS«<oi*«aii7^/^o*y K*7jH»R:te«fctfA 
DSL h^Vv— /<3 4^?/^ h y— ASft^oSS ■ 

[ooi si nuft, si3coiim^T-A3 om^ 

fttSt, ADS LSHf^ 10 0 ft, — D S P 1 
1, IFFT106, 4SMEI&(interpolatof) 1 1 0, 
Mi&miBf? <( 114, DAC 1 1 8*5±t^#«ii® 
~7 4JV$ 12 2 Sr-gtN D S P 1 lft, 11 1 COD S P 1 

i tracfs^ftyaaiBftSitTU taAi04m^ 

tS 3 2«(DWS/>'*/l/t2 7 6*B!7- K/» (k 
W/s) COT*—* • hTfiiSi-^o IFFT106 
ft, tb* 1 0 4{cgH*SixytA*4:. tU*10 8i:Sr* 
t"6 0 I F F T 1 0 6ft, 2 7 6 kW/s^)f-^' U 
- M?W* 1 0 4 JbTH£ii£*b£ 3 2fiO«^^>^^ 
0«WBflW*SlSEr**.*. WMEUSl 1 Oft, ffirti 0 
8^^^ttfcA^7i, fcfctfJl 1 2t^tn o WmiB 
K110 ft, tttfji 0 8±co2 7 6 kW/s*WWMI 
#«\ ffi^J 1 1 2 Jtco 5 5 2 k W/ s flTIRKK 
5 0 fflPflll]^! 1 Oft, ttto«of^^^sr«g 

^Uf lt«Itt5o 1 14ft, 

1 1 2 {^^^nfcA^Jt, tU^J 116 4: 
£o ^ilii^ -Y^^ 1 1 4 ft, 1 3 8kHz h 
^/HiKi&Sr^rU 80kHz-138kHzSTs- 
/wah7t"5fc«>* fctj^i 1 6K^tbn5i«««i6ffi 
§{::ft, 8 0 k H z KT^tf^fffx^/^'llffS L 



(5) #ffl¥9 - 3 2 1 8 0 9 

8 

4v\ DAC1 18lt tti^l 1 6K*«SixfcA2> 
i, ^120 b&'fi-t £ c DAC 1 1 8ft, m^J 1 1 

AC1 1 8ft, v-^-^/U^, *^«»<D 
^DAC7-^r^ft^Ltt) «tV\ 

<ft, daci isft, m&<D^i??jv^m%:mmirz> 

Sl£rt5 s »«afi7>f;^ 1 2 2ft, ttitt 1 2 0^ 

ttSixfeA^fc, Bi4{-ia^L3teuNfiaiig^N-r^y y 

i~5o ff«aifi7^;W? 122ft, 138kHz — 27 
6kHz (Oai8ff«^ft5o 

[0016] bi«sb#. asfflr w i o o ft, pi— <Dmwtt» 

L7y^ h V—Mm^y-fx h -^7 1 Sf^x.^ 
:t^^ c ^{f«l0 0ft, W9 0x^;^fc 

ttVNjB»»flF«{c:SE3Et- 5^4:KJ: 9, ADSLW* 
/wo««R*jJ'SrK3E-r5. i&flMIl 10 0ft, A 

20 DS L'»*^«r4*-#-5J|IKDS P 1 lOifficfcS 

fcv\ ^ot, alii ooft, McW§:<ommgjEX\ 
mi (D^mmi o*ifoR#<oa»*w»oADSLas« 

[0 0 17] 15H 14^«1 0 OKSS^TSUx 

(W/Hz) *fiOt^^ (power density) £r^1~ 0 
50 ft, «*(Ot«o»J*t5#SS#fCJ:otE*ii5o 

-C^vn^i iasfcs. *t»SB5^ft, I SDNl«J;o 
[0 0 18] ccr% H4ifct>fcH5«r«rttfS4r, 

108ft, o - 1 3 8 k h z -e*a*jw»»fi£ 
^tr*-r^ 0 **rfl[H]s&i i oft, flr#i o 8 4r»mw-* 

d ticj: 9ffl^jfflr^i i2Sr**.5o r<o»IBoa* 
ft, 1.38kHz OjIKtSrt'Wultl^^^^ h/w 

4}io-8 0kHzcojis»^ssu ^(Dfc^aa^jff 

§116(10-138 kHzTit»h$^tMS 
t, 1 3 8-2 7 6 kHzt, H45JI»ft«i"efc5 
*sm*«»i 0 8 col^teCTet^lMIIrtt 
£ 0 DAC 1 1 8ft, J±J^J{S#1 1 6 iJW«fc:raC« 

* « -e *> * , T-t-a^jga-essKfcT-^n^a^ 

fa*l 2 0Sr*i5 B tt*5, DACll8^>^-f 
50 iUHt*S«7 ^^SS^tSc- £K&M£iv1t\i\ 2fe 
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(6) 

9 

i-s Hri&mi&7 <{ fr? 1 2 2fl 138kHz-276 
kHz <o$6ffi^E>jg £>{c®grf 5 0 
[0 0 19] 8CSS8KS^S ISDN 

ff#-?M0#^E07ti6, ^xh.^7l8iC0-8 0 
kHz T#**«^*«**t-5ifi*D«#i s #fti-5 r. 

T> ^f«l 0 0ft TS^arfK, I SDNflM«4:ISI 

mc, *aowsiaj|»±"eADS LTy^^ hy— Aft 

T 1 8 ±tr I S DN«*«Oiai*itif^*^rlBfc1-5*:«t 
T*<, 13 8kHz KlTOjiSt^^Srtt^ft 

[0 0 2 0] B6H B3<D»«S^^A^B^S>ix5 
ADSLiHIil 3 0O*2|O(t««r^ny^H»a-C 

^1~ 0 %ftis loot as« «s noil dsp 

11, I F FT 1 0 6, Wlfllfil&l 1 0, DAC 1 1 8 
6J:tl»*ai7-f^ l 2 2 «rS^ rft&litTH 

«£ 9 fcHrffH-*. 2(9 
[0 0 2 1 ] 1,3&»U miwm 1 3 0 fl {£«KIii:7 *T 

*1 3 2*5±t^*JHil 3 SSrrtJKrSctfcioaSft 
SlOOtliM^o ffi«iiii7-r/u^ 1 3 2 11 ttS^ 

12 2^iS^titA^t, ttttJl 3 4it*t5, ffi 
igali§:7 A'*' 13 2(1 2 18kHz 
»si*/V*sS5iiaSixftVNj; 5 5^ 1 38kHz &L±<£>m 
&ifc£MSrt-$ 0 3 5*1 tfWU 3 4C*SJ 

tLfcmiA^i> rs^ft-g- (MIXING SIGNAL) J tES 
frfc«»*r**SJ|l2A#i, ^13 6t^tt5 0 
*&«*H 2 7 6 kHz OjB«Bk*r*r« jE?SKft^* 30 
T-feSo ffi^ft#*l 3 4tt'7 tf ^^yH»#*<0-e, S-gHI 
*»1 +lt-l tolBJ^^S-ttSr^i-ST*^^^ 
lE3&i£{f~§-£ Ugt^t^-et6 0 DAC118I1 
ffi#l 3 6{cS8KS*tfcA***U #«aig7^^ 

1 2 2— Offi^Jff^-1 38t b-C**. fetuS T-^n^* 
Wit£j&T&7 4 fr* 12 2ft, fcfcS^J 13 8 
fc*«Six*:^Sr#U. i40SiIl 0 Oico^t 

RMbfcj:5»c#«iaiB*jfts:fT5. Mb mm 

fc, dac l l 8^>^ • 9*/^*ifeSr*UfflU-C«UB 

5c£fc«*S:h,fci\ gftttl 3 Oil £ftttl 0 0 
co«tfiS:ia6i-S8Uo*Sfe-e*>5. gftfttl 0 o 

siftm 130-cfcDspii nmwmcm^ir{c 
[0022] m 7 ii i6 i 3 0 vc«*t 

t>KH7*HWLt, «*1 0 8, 1 1 2l±m5(Dttfc 

-r % m * ii^-tfc^rt i^e* § tufc 1 \ aj #ft^ 1 

3 411 0 ^ 1 3 8 k H 2 "Ctlftt*** t*t 5 

(ttJgtaia^W^^ 1 3 2fc± 5, 138kHz-2 50 



#fPl¥9 - 3 2 1 8 0 9 

7 6kHz Ttt«aiSKfc«*««Sr*-r5. SlU^i 1 
3 5J1 1 3 8 k H z OJIRf S-f^C LTttlM ^ 1 

3 4 (omtimm&fflfrzit* -tofcfem^ft* 1 3 6 <o 

l38kHz-2 7 6 kHz "C***«****:# 
ft-Wl mJt^^ 1 38kHz-2 7 6 kHz 

o«sHo«tt!K*aas*a*«aia^-<^ 122c 

<fc 9, 0-1 3 8 kHzO«iaKi3UN-CSe>K«*Stu 
£ 0 WtlBiaUr, ^xh-^71811 0-80kH 
zOttE^*«#«#£#1-5 I SDN«*«0*«S: 

[0 0 2 3] 1118*1 IH3(50ii{fi/^^A3 0-efflVNfe 
K5ADS LSfll 4 O^JBSStlftWSr^nyi^HJg 
St^t e ItaoiJi:, £#HB**# 

woa-c&ixso iasauon ~-m^ dspi 

1 , I F F T 1 0 6 , WMIfilK 110, D A C 1 4 2 *5 
± tWIfijciia^ w /v* 14 4 Sr^tp. D S P 1 1 , IF 
FT 1 0 6*5±tM*WIia*l 1 0*1 H4*5«ttJ«H6* 

V\ DAC1 4 211 U»l 12KftKSnfcA*t, 
tB^J 1 4 3 £ ^tt^c #3b\ DAC 14 211 II 4*5 
it506fiODAC 1 1 8 tlSI«{-»fPLTfcJ:i/^, D 

ac i 4 2ii mmmi o 0K«rj-»i*«aii7-//u!? 
i i 4*fcttai«*i 3 ocftrtsffi^aa^-f^ i 

3 2^Siri^r"ff-> Itifil 1 2fcE»SBK*tt*ri 

K«*S*tfcV\ ^ilai^f As? 1 4 4*1 mt) 1 4 

3 KSBKSttfcA* fc, HI 8 te:teVNTH*L*^fiB£!§] 
Bs^ -7V y K^UT^-Y * h ■ -<T 1 8 teSjiKSix 
*a#£«r*1-5. iSfflUOft, 7 /u* 

144^138 kHzKT<0«tt»*^«:i*Ji|-j-5fc* 
^GQ^fflv^;ft5,&-t\ 5Hft«l 0 0itt*ft5 o 
[0024] 11 9 11 H8 tD%fttti 1 4 0 fcteV^SEix 
5«*O«jft»ffi^(0i/9 7«raH-. n^T% 1118 it 
!)KB9«:*Wt5i, ft#l 0 8*1 0-1 3 8 kH 

ft -g- 1 1 2t>138kHz-2 7 6 kHz T^^A^£ 
*i" So ttfc, tttW&ttfc? 4 ft2 7 6 kHz 
KJiCOif -§-b^^b^v^coT^ DAC 1 4 2ttCttfe 

^igiiig^ ^ ;^14 4I1 0 - 1 3 8 k H z CO® 

7^;^14 4H Hl4^J:tKlll6CO^ : iSilaiy -Y/^ 
1 2 2KsKKfca»ofcO'>- 1 3 8 kHz K*5«tS#*ft 

1 4 4 fl W«aifi7 -f 1 2 2 X V hmi&&t?7 << 

[0 0 2 5] I10H m3cDii{f A3 O^ffl^ 

fettSADS LS6ft»l 5 0com4^M^ll?r'7 ? Dy^ll] 

»*-e*i-. eittisi*, d s p i ni ^ft« 100, 

13 0*Jj;yi4 0-Cfl!^e>ixfcDS Pi:l3«T**>5o 
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tztcL, mami son aw«*i 0 4izmm£titz 

{£jE IFFT152 **tf □ H£JE 1FFT1 52H 3 
2i«ADSL^>^ 1 5 3±"C-§-;L5>ix 

*atJte-rs^iw«H«*a«-, 5 5 2 kw/ s oj: , o«^ 
7*— ? • h-egofe-*-*. h^oJi^j-cji «fiei 

FFTl 52(1 6 4A^IFFTiLtiIJris r. 

38 kHz fr^Jfc-f £ 3 2®cO^A^J^if 
n.x^vm*JW 0 ft&s Z <D$£jE I F F T 
II fnC^S-i^fc^C^oti/^ Citibco 

V\, DAC15 411 fcH# 1 5 3K&8t£tl1t7sj3b* 

mm s 6 tz^-tZo m%sasBi7 * ^9 i 5 8*1 m 

2j 1 5 6 temm&frtcAtlh, Hi OJ-iJ^TB^L* 

[0 0 2 6] Hi lil Ell O^Sfll 5 OlwfcWC 

OtH^il l&mttZk, W1EI FFT1 5 2 
H 0 ~~ 1 38kHz OttH»wS3*t*-tf o flti/^sK/UO 
AtKDtzth, 0-13 8kHzm^ff*x^ 20 
<0#l^Hift{f-§-l 5 3^-§-^5o 1 3 8-2 7 6 kHz 
OjBiftRriKMl ffl*10 4±t#t^5^*/vS: 

DACi5 4fi> m^i 5 6±-em*i 5 3<0« 

Ci LTflHSSitS*^ 2 7 6 kHz«±0^yht 

^ 5^iiii«^fldi*»»r * /w^ 

t6 0 S«IS7^;^1 5 8(1 138 kHz -2 7 
6kHzO«IoJS«ftSriii8^ ^>T^ 
h - -<T 1 8±"C0 — 8 0 k H z CO I S DNff -f-SrlBB* 

[0 0 2 7] B12H HI 3 (DAD S L^fA3 0 CO 
ADS L h7>v/-^4 Ol-^^T/g^fefr^ADS L 
ft«* 2 0 0 (DW> 1 H«E0!!*:/n y * «tvTt a * 
flHR2 0 0n #«aa:7^yi^ 2 0 1 , T^u^f/^f 
^/l/- 3yA-^2 0 3, 7^-^2 0 5, 
»!Jxf|2 1 0^J:tK-7 J v?^/Ms-^^n-ir-/^2 1 2 
Sr^tfo *f*s*—9 2 0 5lt I SDNJS*iia7-r/W' 
^ 2 0 6*5ilWl> zs^-f? 2 0 8 S:*tf. flfttaa 
r7^/u* 2 0 1 H T N V — Aft ^^Sif "T5fc 

ft^-Y* h . <<r 1 8KSS«SttfcA^Sr*'U. 40 
«ia*««****8lBA 2 0 2 «r*t« . T^n^ 
/¥*J9fr - * 2 0 311 tf«affl»ttflr 

ft**Sfc»ttWj2 0 2CaBKS*tfc^*4r, ^204 
b^-t^o I SDN*#a»7^/u*2 0 6tl 9*$? 
^/Mt»**rtsfcfetH*2 0 4teW**:ftfc*2Ji:* 
i*«aiilt«*Hfc^!?/H»*t**»UJ/J2 0 7 i 
Srtt5 0 ^^^720811 ffi^2 0 75cS^ 

zintiKJjb. a*2 0 9 i**t5o jRS^-y^x 

i&2l0?l a>J2 0 9fr«BKSixfc^t, 2 1 
1 ir^Wi~-5o DSP2 12?! ffi*2 11 K«Htt£*i 50 



#§3¥9 - 3 2 1 8 0 9 

72 

[0028] »ft*#s ft« a 20011 ^ >r * n • 

1 87i^^IETy^^ h y-MDS LfS#*5J:T/I S 
DNft#«rftfflr Is rOTy^hy-AADSUf^ 

[0 0 2 9] II 311 11 2 ooftlf «|K te^TjflEixi 

^il ^fftcom^J^^i:, «Stt^J5iK!B:t LTifiSrvt 
i^3 a #^77(1, iai:#W#^tt5Sflta2 0 0 

fc, #^77H r p j tESixfc^:— ^«****^5> 

ftt\ Hi 3, Hi 5, Hi 7*JJ:WHl 7(^^T. 

I S DNla^-^^t" 0 

[0 0 3 0] ftfl#2 0 OOiKo^Ts Hi 2*5 J: 
tfB 1 3 *r#S8 LtRBtS. ±ioJ:9i^ ISDN 

S DNfll*<OjBtt!Bb*^« t A/ iff! 8 0 kHziW 
»ftift*«l?*>5as, 80d>b»138kHz (H 1 3 

ft^2 0 OKio-CftfSSixa^jEADS Ut#fl ± 

38 kHz — 276 k H z * £ £ * 5 WRSt* 

^^ft?)o S««2 0 0*1 3>*f * h • 1 8^& 
OttEADS L7y^ h y -Af-f^I^ftOAD 
S L«»fcS(ElftLH-t-o ^ttKiO, DSP212H 
^*Oi20DSP2 5fcfc*5«JE**<-C**, * 
oofca6§:««2 0 0«r«MBi-6 = ^ h»J:t««iS*ffi 

[0 0 3 1 ] *iSiig7^ /v?201 fl *y<<xb • ^ 
T 1 8d^ftfBUfcr^-n^«*S:«F«aa»i6U I 
SDNff^^^gL-C, ADSLfS#SrTi-n^/^^ 
. a y/<-^ 2 0 3 EiiaSt 5 : 1 JPTt 5. # 
*5, a»](0|B!li«-ett, iSDNim gfciW-#£i-£> 
? — (tax lone) ^ #BC*S«t5POTS 
* if<fioa»tcipWi-r SM<D«* t Att#^T fc J; ^ r 

at>. ^-CO-r^^/Wf^-5-ov^-CH 1 3, Hi 5, Hi 
7*3±t^Hi 9{c^-t-m^^^^y-7fi:, fV7°yy^ 

[0 0 3 2] T^n ^'/t'^/^/V • =3^^— ^ 2 0 3 
ffi^ 2 0 4 m^J 2 0 2 ±t?7tP^AD S 

Lfff«:*t«c07^^/uflf?:^t§c &FS#Hi£ 
^J-Ctl 7tB^/7^;v-3^<-? 2 0 3^ «6 
te<D*/jf-r - - 3^-?-efc5 0 i s dnKIs 

1167 2 0 6 JSitff^^-? 2 0 5 14, ffl^ 2 

0 7±-C^*e>ixfc I SDNfflr#«r*5>^*tti"5o ffl 
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^32 0 4, 2 0 7\Z.WfZ>7*— 9 • h 5 5 2 kW 
/s-Cfci. ifVzs^ls?? 2 0 8ttffi*0# r *>'*>' 

2 0 811 Hi 3K*5t^*HB«*2 0 9"X?***lS ± 
9f-> ^3 0 ~ 1 3 8kHz £V<— KCAD S US 

^^yfy/y 2 0 8H • h£5 5 2 kW 

/s^5) 2 7 6 kW/s«i« 0 **5, i^OSUS 
#mi ^^Vf^y 2 0 8tt2 4^0 1 fc^vifv 

[0 0 3 3] il 3C0^2 0 7, 2 0 9{:o^T, I 

jftttJSfiMt** LTB«**t, ADSLfffiltK 

^2 0 6*1 I SDN«*OI5iA/4rS:»3fe*fctt«* 
t5wtj5 s IST*fc6o #*5* F FTOfuO^— ^ • x 

^- K«>*T*5j:t//*fctty7 h**T#*>6 (Hi 26? 
2, Hi 4, Hi 6*JitfHl 8{cttH«*-f) Z.blc 

**7B, B»i»±BKR*ir\ 
[0 0 3 4] FFT2 10H ^!)ytyy7 2 0 8^ 

8^feo«^Sr^lW««^b«»S^«K«»-t-5o D 
SP2 1 2H FFT210 d»&JBjft!WB«fll*SrS 
its wCO{f#Sr§^{r,a^-b-C. H3K*f^3i- • f" 

-^5 8*iroaft«ii^j:o-cffl^bix« ra^— 

0 0H *y>( * b • -<T 1 8 ±7? I S D NflM8«OlHl* 
»f^SrRTIfi^i-5«*tT*<, 13 8 kHz»T« 

[0 0 3 5] il4H **MO»2Se*WJlJ:SSfS 

• 220^0^ H»*-e*i-. ftfflr 2 2on nr 

i^ilii^-f *V9 2 2 1 , TTu 

?2 2 3, 11^12 2 5, fW-?2 2 7, FFT2 
3 2*5itJ ! DSP 2 3 3*ttp 0 ^*ilifi7 -Y /W^ 2 2 

1 H y-f * h • 1 8 Ca^ShfcA^ 2 2 2 40 

/W2 2 3H H^2 2 2 ^^^tltcAtJ t , 2 2 
4fcBSnfctH*i:«:*t5. JWW2 2 5M 2 

l2A^Jt^*t5 0 *KS*3Bft«t?W:, S^W^fl 
*H 2 7 6 kHz o«**4r*f SiESifc-Cfc*. A 
IS2 2 5H 2 2 6 ifB$ttfctB^§r*-r^o 
-? 2 2 7ll ffi«fflffl7-<^^2 2 Sfei^j'yf 
V7"^ 2 2 9 Sr-gt*. ffi^aii^ W 2 2 8 H ttit) 

2 2 6l:«^tA*t, 2 3 0 ifB&Hfc^i^ 50 



^53^9- 3 2 1 8 0 9 

74 

*-t"So ^^>t>'7 s 7 2 2 9(l fflA2 3 0Cg^ 
it/cA^i:, 2 3 1 fce£jh/fcm#£:«:*f 5o FFT 
2 3 2*1 £B*2 3 1 JcWrfrSnfcA^t, ffi^J t 

DSP 2 3 3I1 FFT 2 3 2 0ffi^JKiHr^Six 

[0 0 3 6] 01 511 SIMI2 2 OfCfcl^SEixS* 
«^c0jaR^.»(O^7 7S:^-r 8 §fttS2 2 Ocoftf^ 
^o^t, Hi 4*5it/Hl 5 fcfc feCRHtfi. BME 
mt&mi&y <4 2 2 1 H J* h • -ST 1 8£> 
5> I SDNft^it/lfeETy^^ h V — A AD S Lit 
5 o ff«Iig7^;^2 2lH ffi^J 2 2 2 cD 
^77!:o^T§i I SDNfff^iUt 

«u ads Lft#srass*5« 

jl 7t p ^/fi??/v • a y/<-? 2 2 3 

5 0 7to^/7^/i-3y/^ 2 2 3{i AH&ii 
^{&mt^(DJ"i/?/vm:^%m^tt 2 2 5 0*1A*C 
^;t<5 = Jtl£#f2 2 5*l ffi*2 2 6lwOV^Hl3K 
J: 5 »w % 0-138kHz OjBttRttHT?, 1 3 8 
kHz 276kHz tDjl&^C/O- hXADS L«* 
Sr#a (folding) 1"5 0 AD S Lff *OffiFif i raWfc* 
I S DN«*tt 138kHz 276kHz i-ii^S 
^v'7h777 , §h§ 0 i&mmi&y Jfr* 2 2 8*1 II 

1 5te*3tt*tB*2 3 OCo^TStJ: I SDN 
ff-§-£r£ ^i^Its igglfc I SDNfiffei^AD 
S LW-S-Sr^^^V^fcaiSo rv-^-^2 2 70 
* r !?yfy7'7 2 2 9il 5 5 2 kW/s<7)f-^- 1/ 

- h -x?ffi«aia«*ft#Sr*rtr. mtj 2 3 1 co^t 

"7* y >^Sixfc«*Sr2 7 6 kW/s CO hT4t 
60 ^5$^ s 1 SDNSitAMtt, 138kHz- 

2 7 6 kHz C0J1&|K«F«*^ 0kHz- 138kHz 

ttfcJRSl SDNff-5-H ffl*2 3 10^77^ix 
^J:9{-, ADS Lftf t LTB«Stt5, « 

or, *«affl^-f/v^2 2 i*5ivffi«aa^-</w? 

SDNil#iOtA«lS:fc«t5. I SDN{f-^-co 
i^SS^fttixfl -c-^^v KAD S Lff 
ftJtefi«Mt|Rl±i-5 0 FFT2 3 2I1 HJ*2 3 1^& 

tfW MRtflWf^DSP 2 3 3^t^ DSP 
2 3 311 ADSUff5:$?)^f U k 

[0 0 3 7] SIMI2 2 011 Hi 2tC*1-S««2 0 
0 fcXKftfcracm* fcfcUs S:{fS2 2 0 
iCfcv^, I S D Nifi«I5S 7 >r 2 0 6 (^ftfc 9 

(c, {j^aa7^/u^jsj;a^^35^v^e>*L5 0 
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^^^6>ix5^\ a«oJIKI[ft|-Ctt, »»*5J:V^9vf- 

[0 0 3 8] il 6fl i30i/^fATffl^f)^* 
R«<&#3Mfc«tt:±5S««2 4 Ot^By^BiS* 
T^-To «{&«2 4 Oft f»7^^ 2 14, T 

^2 4 5, «EFFT2 4 7*Jj;tfDSP2 4 84:t 
tPo ^iiii^ i-/^^ 2 4 111 I SDN«**5±tWtfc 

8 {C^$ti^cA^^*i"5o *fc* «F 
i$Mm~7 fr* 2 4 1 ft 2 4 2 irlS^ttfcffi^J^^t- 
£ 0 7tn^/r^;l-3WW2 4 3lt tiB^ 2 
4 2^SJxfcA^t> tb^2 4 2K:tett5«-J§-tf>7 tf 
*JZ Mt^m&&**7LZ> 2 4 4 fcESftfc&SSoa^i: 
S:*"^5p i*«ai§7-f /u? 2 4 5 ft ffi*2 4 4(:fS 
^SnfcA^t, 2 4 6 £te£*ifcft#i3r*-r 5 e HE 
JEFFT2 4 7I1 i^^ilii^ 4 2 4 5 Ottilia 
-frSttfeA**, m^ir^^-r^o DSP 2 4 8I1 4* 
jEF FT 2 4 7 0£BAC»^ShfcA^i:, m^T 2 -^ 
iES*ifca*fc**i-* B 01 7 ft g«*2 4 0C 

«2 4 0Olfrto^t, Hll 6*5J:tflai 7 Sr#fiHL 
TfftP^t*5 0 ftf^l*. flF«ai87-f/^2 4 1ft 
* h - -ST 1 8 I S DNfS*Sr»«iiifl*ift 

;£7"cft^3lU 138kHz-2 7 6 k H z <£>Jf 
^tt57>^^ h y-AADS LfS^iiiBS-e: 

& Q t«ai8ii«»tii m 1 7 j^-r £ ? Ktttfj 2 4 

2f£^-;ibix5o (±jyj2 4 4H ADS LfB^CD^* 
s^^L&Sfr, CM 5 5 2 k W/ s (D"r — ? • h 
T?HS«aiB7-Y^ 2 4 5 S«Iii7^;u^ 

2 4 5ft I SDNfS*«rSbfci*aiU filCS 5 2k 
W/sCO^—^- hTADS Uf^ilii 

[0 0 3 9] fiuEF F T 2 4 7 ft ffi^J 2 4 6 ±<£>{f 

6fc»-*-<fiEFFT2 4 7ft 2 76 kW/sO>- h 
t^b*) 5 5 2 kW/s t-f-^lrgtt^ 

5 FFT210, FFT257, FFT2 3 2^ 
ht&lE£tiX\,^ 0 fguEF FT 2 4 7ii 2 7 6 kW/ 
s (Of—* • W- hTfcO^ffij^-rSo £*Ut FFT2 

4 7 0BA5: r»j£(pruninfi) J n^iCiotM 
SH5 0 MR. 0HEFFT2 4 7tt* MtttfcH 2 7 

6 kW/s tU*^-^o*«r*1-SJ: 

5 5 2 kW/s ffi^JCOF FT-efc5„ ClHbOtB 
#ft FFT2 4 7^P>(Oifi^^FFT210, 2 3 
2, 2 5 7*»&offiyji:«E*i-S i 9{rSI£?y$nSo 
ft*5* IH 1 6 <£>§<ff ft 2 4 0ft jEF F T 2 4 7 SrfU 



(9) »H?9-3 2 1 8 0 9 

IS^Jft ADS Lfs*<0±jScDf5l#^S*f{--t-5Ci:(c 
tot, HIl 5{CjBl/NT^*tt^>o 7^ib\ »]<D*lftffi|-^ 
ft PfE^JflF FTT?ttft< DS Ptt^rffoTW 

^ tid«jt*ixfcv^ ^iefft2 4 7**6tayjsn 

fcf§#?t DSP 2 4 8(^^^n5 a DSP2 4 8 
ft 777"^ h y-AADS Lfff-^$ ?>(Clf It, 

1 2 *5 J: (/H 1 4 *d^f fc tt *fc 5 , a 2 4 
Ota, ^^>*v^7*#i-*«aU<Of tf ^^--^S:Wffl 

fti&ife&ffOa ±IScoJ:?(c s 3SS I SDNW-^ft f!§ 
jEFFT2 4 7coa^J (H 1 7 iCfc^TH**-? 1 ) ftfcl 
ADS Lft#±Ti£*i: Ltgti5 0 
[0 0 4 0] HI 18ft H3co^.x^A5cib%NTfflv>b 

[0 0 4 1 ] *«ft2 5 »«li87^;u? 2 5 

1, 7t3i//7^/Voy/W2 5 3, 
^7 2 5 5, FFT 2 5 7*5iVDS P 2 5 84:^ 
20 fc 0 *«affl:7 ^ /i,^ 2 5 1 ft y-Y * h • s<T 1 8 d 
^^KtAAt, 2 5 2 tieSixfcttJ^tSr^rt-So 
7tn^/r^;v.ny^~^ 2 5 3ll tH^J 2 5 2 

Lff^-0^v ; ^/^m^-^^5»^:(Dffi^J2 5 4 t^f 
t5 e ^yfy77 2 5 5ll ffl*2 5 4t»^ 
fcA^ir, tti^72 5 6 ir*W-r5 0 FFT2 5 7I1 ttj 
A2 5 6 ^M^S^A^i, titfJbttTZ. DSP 

2 5 8fl FFT2 5 7(Dffl.A{^S}ifcAAL 

[0 0 4 2] H19I4, 11.8 (D&mmiZ&^XffiixZ 

4HE*<Dm9L9c&a<Dif9-7&wrir. nfm. mutism 

7^v?2 5 1 tt, y-f ^ h • -<T 18^?)ISDNff 
^te£m&!ET vzf* b y — AADS LSf-pPf^tS: 
tt, I SDN«#S:f«a*i8*fc»4WIL, ADS 
L«*S:aj^2 5 2(caaS-^5o T±xi? t\, 
. 2 5 3(1 Hf«aa*»fflr*S:S^> t 

^/Wlf ^^!)yf ^7 2 5 5^S 0 7tn^/ 
*f*J$;V - =iy^- ^ 2 5 3 cDt 5 — ^ • U~ Ml Ty 

40 ^ h y — a ad s Lfs#-o*t>wvNiaiK»«t o . t>as 
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